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PARAGRAPH DESCRI PTI ON VERI FI CATI ON
TESTS
F.2.1.1.1.1 STIS Configuration States. The SMGT- 24 and
ground system shall support the 28

speci fication and scheduling of Space
Tel escope | magi ng Spectrograph
(STI'S configuration state transitions
for all nom nal instrunent and detector
configuration states.

F.2.1.1.1.2.1

Mul ti - Anode M crochannel Array
(MAMA) Accumul ate-Over-Ti me Mode.
The ground system shall support the

i mpl ementation of stored commandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) of STIS observations
for the Multi-Anode M crochannel
Array (MAMA) accunul ate-over-time
mode. (full franme and subarray data
for mat)

SMGT- 24 and
28

F.2.1.1.1.2.2

CCD Accunul ate-Over-Time Mode. The
ground system shall support the

i mpl ement ati on of stored conmmandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) of STIS observations
for the CCD accumul ate-over-time
mode. (full-frame and subarray data

formt)

SMGT- 24 and
28

F.2.1.1.1.2.3

MAMA Time Resolved Mode (Time Tag).
The ground system shall support the

i mpl ement ati on of stored commandi ng
capabilities (proposal processing,
SMS generation, command | oad

gener ation) of STIS observations for
the MAMA time resolved nmode (tine
tag). (full-frame and subarray data

format)

SMGT- 24 and
28
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F.2.1.1.1.2.4

STl S Engi neering Di aghostic Mode.
The ground system shall support the

i mpl ement ati on of special test
procedures for the use of the STIS
engi neeri ng di agnostic node.

SMGT- 24 and
28

F.2.1.1.1.2.5

Target Acquisition. The ground
system shal | support the

i mpl ement ati on of stored conmmandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) of STIS observations
for target acquisition, including

i sol ated point source, diffuse
source, crowded field, and
coronagraphi ¢ acqui sitions.

SMGT- 24 and
28

F.2.1.1.1.2.6

Ali gnment Mode. The ground system
shal | support the i mpl ement ati on of
stored commandi ng capabilities
(proposal processing, SMS
generation, command | oad
generation) of STIS observations
for the alignment node.

SMGT- 24 and 28

F.2.1.1.1.2. 7

STI'S Science Data Management W thin

the CS Buffer Menory. The ground
system shal |l support the

i mpl ement ati on of stored conmmandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) of STIS observations
for science data managenent
(accumul ati on, storage, and readout
of science data) within the CS
buffer nenory.

SMGT- 24 and
28

F.2.1.1.1.3

STIS Operating Constraints and
Restrictions. The ground system shal
support the inplenentation of STIS
operating constraints and restrictions
during science operations planning and
scheduling activities. The STIS
operational constraints and
restrictions will be docunented in
SMO- 1020.

Car d

| mpl ement at i
on Pl an
(SMO- 1050)
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NI CMOS Confi guration States. The
ground system shall support the

speci fication and scheduling of the
Near Infrared Camera and Multi -
Obj ect Spectrometer (N CMX)
configuration state transitions for
all nomnal instrunent and detector
configuration states.

SMGT- 25
28

and

Accum Mode. The ground system shal |
support the i npl ementation of stored
commandi ng capabilities (proposal
processi ng, SMS generation, command
| oad generation) of NI CMOS
observations for the accum node.

SMGT- 25
28

and

Ramp Mode. The ground system shal |
support the i npl ementation of stored
commandi ng capabilities (proposal
processi ng, SMS generation, command
| oad generation) of NI CMOS
observations for the ramp node.

SMGT- 25

and

Target Acquisition Mode. The ground
system shal | support the

i mpl ement ati on of stored conmmandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) of NI CMOS observations
for the target acqui sition node.

SMGT- 25
28

and

Ali gnment Mode. The ground system
shal | support the i mpl ement ati on of
stored commandi ng capabilities
(proposal processing, SMS
generation, command | oad
generation) of NI CMOS observations
for the alignment node.

SMGT- 25
28

and

Bri ght Object Mode. The ground
system shal |l support the

i mpl ementation of stored commandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) of NICMOS observations
for the bright object node.

SMGT- 25
28

and

Multi-accum Mode. The ground system
shal | support the i mpl ement ati on of
stored commandi ng capabilities
(proposal processing, SMS
generation, command | oad
generation) of NI CMOS observations
for the multi-accum node.

SMGT- 25
28

and
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F.2.1.1.2.2. 7

Concurrent Camera Operations. The
ground system shall support the

i mpl ement ati on of stored commandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) of NICMOS observations
for concurrent camera operations.

SMGT- 25 and
28

F.2.1.1.2.2.8

NI CMOS Sci ence Data Managenment
Wthin the CS Buffer Menory. The
ground system shall support the

i mpl ement ati on of stored commandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) of NI CMOS observations
for science data managenent
(accumul ati on, storage, and readout
of science data) within the CS
buffer nmenory.

SMGT- 25 and
28

F.2.1.1.2.2.9

NI CMOS Engi neering Di agnosti c Mode.
The ground system shall support the
i mpl ementation of special test
procedures for the use of the
NI CMOS engi neeri ng di aghosti c node.

SMGT- 25 and
28

F.2.1.1.2.3

NI CMOS Operating Constraints and
Restrictions. The ground system
shal | support the inplenentation of

NI CMOS operating constraints and
restrictions during science operations

pl anni ng and scheduling activities. The
NI CMOS operati onal constraints and
restrictions will be documented in
SMO- 1020.

Card

| mpl ement at i
on Pl an
(SMO-1050)

F.2.1.1.3.1.1

SSR and ESTR Sci ence Data. The
ground system shall support the
configuration of the SSR and ESTR
in any combination for recording
and replay of science data.

SMGT -
22,23, 27, 32

F.2.1.1.3.1. 2

SSR and ESTR Engi neering Data. The
ground system shall support the
configuration of the SSR and ESTR
in any combination for recording
and replay of engineering data.

SMGT -
22,23,27, 32

F.2.1.1.3.1.3

SSR and ESTR Saf emode Data. The
ground system shall support the
configuration of the SSR and ESTR
in any combination for recording
and replay of safenpde data.

SMGT -
22,23,27, 32
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F. 2.

.1.3.1. 4

Location of SSR. The ground system
shall support the SSR installed in
any of the three ESTR | ocati ons.

SMGT -
22,23,27, 32

F. 2.

.1.3.2.1

SSR OFF Mode. The ground system
shall support the implementation of
stored commandi ng capabilities
(proposal processing, SMS
generation, command | oad
generation) and real-time telemetry
and conmmand operations to support

t he SSR OFF npde.

SMGT- 27, 32

F. 2.

.1.3.2.2

SSR St andby Mode. The ground
system shall support the

i mpl ement ati on of stored commandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) and real-time telemetry
and command operations to support

t he SSR St andby npde.

SMGT- 27, 32

F. 2.

.1.3.2.3

Recordi ng Speeds on SSR and ESTR.
The ground system shall support the
i mpl ement ati on of stored conmmandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) and real-time telemetry
and command operations to support
the 4, 32, and 1024 Kbps recording
on the SSR as well as the ESTR.

SMGT -
22,23,27, 32

F. 2.

.1.3.2.4

Simul t aneous Record and Pl ayback.
The ground system shall support the
i mpl ement ati on of stored commandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) and real-time telemetry
and command operations to support

t he simultaneous record and

pl ayback operations using a m x of
ESTRs and SSRs or two SSRs in
paral |l el .

SMGT- 22, 23,
27,32
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F.2.1.1.3.2.5

Ground Processing of Bit stuffed

and Non-Bit Stuffed Dat a. The

ground system shall support the

i mpl ement ati on of stored conmmandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) and real-time telemetry
and command operations to support

t he ground processing of non-bit
stuffed science and engi neering
data as well as maintaining the
current capability of bit stuffed
sci ence and engi neeri ng dat a.

SMGT- 22, 23,
27,32

F.2.1.1.3.2.6

Forward and Reverse Pl aybacks.

The ground system shall support the
i mpl ement ati on of stored commandi ng
capabilities (proposal processing,
SMS generation, command | oad
generation) and real-time telemetry
and command operations to support
the forward directional playback of
data [First in, First out (FIFO)]
fromthe SSR as well as reverse
directional playbacks of ESTRs
[Last in, Last out (LIFO].

SMGT -
22,23,27, 32

F.2.1.1.3.3

SSR Operating Constraints and
Restrictions. The ground system
shal | support the inmplementation of
SSR operating constraints and
restrictions that shall be
identified for SSM operations.
SSR operational constraints and
restrictions will be docunmented in
SMO- 1020.

The

Card

| mpl ement at i
on Pl an
(SMO- 1050)

F.2.1.1.3.4.1

SSR Generic Criteria. The SSR
generic criteria shall allow for a
m ni mum number of playback contacts
spaced at a defined interval for
the science data. The parameters
that drive this method shall be

adj ust abl e.

SMGT -
22,23,27, 32

F.2.1.1.3.4.2

SSR Volunme Criteria. The SSR
volume criteria shall allow for
schedul i ng of playback contacts
based on the volune of data
recorded. The parameters that drive
this method shall be adjustable.

the

SMGT -
22, 23,32
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F.2.1.1.3.4.3

SSR Conbi ned Mode. The ground

system shall support a SSR conbi ned
mode where the generic criteria is
used but a determnation is made as
to the adequacy of the generic
contacts based on the vol une of
data. Additional contacts may be
schedul ed based on the vol ume of
dat a.

SMGT -
22,23, 32

F.2.1.1.3.4.4

Recordi ng of Science and

Engi neering Data to the SRR. VWhen

both science and engi neering data
are recorded to the SSR, the ground
system shall establish a precedence
for scheduling playbacks of data
such that data is not |ost and the
pl ayback of engineering data and
science data do not interfere with
each other or with the recordi ng of
engi neeri ng dat a.

SMGT -
22, 23,32

F.2.1.2.1.1.1

STI'S NSSC-1 Macro AP. The ground

system shal | support stored and real -

time commanding, with parameters up
to 32 bits in length, through the

STI S NSSC-1 MACRO AP.

SMGT- 24

F.2.1.2.1.1.2

STIS RI U The ground system shal |

support real-tinme commandi ng through the
STIS R U

SMGT- 24

F.2.1.2.2.1.1

NI CMOS NSSC-1 Macro AP. The ground

system shal | support stored and real -
time conmmandi ng, with parameters up
to 32 bits in Iength, through the

N CMOS NSSC-1 macro AP

SMGT- 25

F.2.1.2.2.1.2

NI CMOS RI U. The ground system shal

support real-time commandi ng through the
N CMOS RI U.

SMGT- 25

F.2.1.2.3.1. 1

SSR St ored Conmandi ng. The ground

system shall support SSR stored
commandi ng through the SSM and
NSSC-|I FSW vi a appropriate command
routing fromthe SSM FSW t hr ough
the Processor Interface Table (PIT)
to the NSSC-I FSW for science data
records and through the appropriate
SSM DI Us for engineering and

saf enode data records.

SMGT- 23, 32
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SSR Real -ti me Commandi ng. The SMGT -
ground system shall support SSR 23,27, 32
real -time commandi ng through the
PRS system via the SSM Command Dat a
Interface (CDI) with appropriate
command routing through the SSM

DI Us and FSW command handl er.

FGS Actuator Mechani sm Subsystem SMGT- 34
(AMS) Command Interfaces. The
ground system shall support the

i mpl ementation of all FGS AMS
command interfaces. This support

shall include real-time commandi ng
only.
Location of STIS Code. The ground |SMGT-23, 24

system shal |l support the managenent of
STI'S FSWand m croprocessor nmenory to
mai ntain i nformati on on the | ocation of
code.

Location of STIS Macros. The SMGT- 23, 24
ground system shall support the
managenent of STIS FSWand

m croprocessor nmenory to nmaintain

i nformation on the |ocation of Mcros.

Location and Contents of STIS Data |SMGI-23, 24
Tabl es. The ground system shal
support the managenent of STIS FSW and

m croprocessor nenory to maintain
information on the | ocation and contents
of data tables.

Location of Bad STIS Menory Areas. |SMGI-23, 24
The ground system shall support the
managenent of STIS FSWand

m croprocessor nmenory to maintain
information on the | ocation of bad
menory areas within the STIS

M Croprocessor _nenory.

Process STIS Software Menmory Loads. [SMGT-

The ground system shall support the 21,22, 23, 24
managenent of STI'S FSWand

M Ccroprocessor nenory to process
software nenory | oads delivered by the
responsi bl e Flight Software

Mai nt enance G-oup and uplink to any
area of STIS menory (i.e. Buffer
St orage, EEPROM, EDAC or ME).




SMR- 2043
Draft Rev 1

January 26, 1996

Load STIS Flight Software Updates.
The ground system shall support the
managenent of STI'S FSWand

m croprocessor nenory to generate the
commandi ng necessary to | oad the
FSW updates within STIS and to
verify the nmodified menory

| ocations through checksum tests.

SMGT-23, 24

Collect STIS Menory Dunps. The
ground system shall support the
managenent of STIS FSWand
m croprocessor nenory to collect STIS
memory dumps and make this data
avai |l able to the responsible Flight
Sof t ware Mai ntenance Group, the
Fl i ght Operations Team and the
STScl .

SMGT- 21, 22, 24

Generate STIS Formatted Reports.
The ground system shall support the
managenent of STIS FSWand

m croprocessor nenory to generate
formatted reports of software
menory | oads.

SMGT- 21, 22, 24

STIS Letter Code. The ground system
shal | support the STIS subsystem
/el ement letter code 'O.

SMGT-
21,22, 23, 24

STI S Source |ID. The ground system
shal | support the STIS Source | D of 8-
bits in length (256 unique val ues)
and Source ID parity. The science
instrument Source |ID specifications
are defined in the ST-1CD-08 Unique
Appendi ces.

SMGT-
21,22, 23, 24

STI S Format Codes. The ground
system shal |l support the STIS fornmat
codes.

SMGT-
21,22, 23, 24

STIS Health and Safety. The ground
system shal |l support the inplenentation
of STIS operating constraints and
restrictions during real-time
operations. The STIS operational
constraints and restrictions are
documented in SMO 1020.

. 3.

1

STIS Safing Steps. The ground
system shal | support the inplenmentation
of STIS safing steps.

SMGT- 22, 23, 24

E- 10
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STI'S Safing Procedures. The ground
system shal | support the inplenentation
of STIS safing procedures.

SMGT-22, 23, 24

STIS Limts. The ground system shal |
support the inplenentation of STIS
[imts.

SMGT-22, 23, 24

Locati on of NI CMOS Code. The
ground system shal |l support the
managenent of N CMOS FSW and

m croprocessor nmenory to maintain

i nformation on the |ocation of code.

SMGT-23, 25

Location of NI CMOS Macr o0s. The
ground system shal |l support the
managenent of N CMOS FSW and

m croprocessor nenory to mai ntain

i nformation on the | ocation of Macros.

SMGT- 23, 25

Location and Contents of NI CMOS
Data Tabl es. The ground system shal |
support the managenent of N CMOS FSW and
m croprocessor nmenory to nmaintain

i nformation on the | ocation and contents
of data tables.

SMGT-23, 25

Location of Bad NI CMOS Menory

Ar eas. The ground system shall
support the management of NI CMOS
FSW and m croprocessor menory to
mai ntain informati on on the

| ocati on of bad memory areas within
the NICMOS m croprocessor nenory

SMGT-23, 25

Process NI CMOS Software Menory
Loads. The ground system shal

support the managenent of N CMOS FSW and
m croprocessor nenory to process
software nmenory | oads delivered by the
responsi bl e Flight Software Mintenance
G oup and uplink to any area of N CMOS
nmenory (i.e. Buffer Storage, EEPROM
EDAC or M E).

SMGT- 23, 25

Load NI CMOS Flight Software

Updat es. The ground system shal
support the managenent of N CMOS FSW and
m croprocessor nmenory to generate the
conmmandi ng necessary to |oad the FSW
updates within NICMOS and to verify
the nodified nmenory | ocations through
checksumtests.

SMGT-23, 25

E-11




SMR- 2043
Draft Rev 1

January 26, 1996

shal | support the inplenentation of
NICMOS limts.

1.7 |Collect NICMOS Menmory Dunps. The |SMGT-21, 22, 25
ground system shall support the
managenent of N CMOS FSW and
m croprocessor nmenory to collect NI CMOS
menory dunps and nmake this data
available to the responsi bl e Flight
Sof t war e Mai ntenance Group, the
FI i ght Operations Team and the
STScl .
1.8 |Generate NICMOS Formatted Reports. SMGT- 21, 22, 25
The ground system shall support the
managenent of N CMOS FSW and
m croprocessor nenory to generate
formatted reports of software nenory
| oads.
.2.1|NICMOS Letter Code. The ground SMGT-
system shal | support the N CMOS 21,22, 23, 25
subsystem el enent |l etter code 'N .
.2.2 [N CMOS Source |D. The ground syst em|SMGT-
shal | support the NI CMOS Source | D of 21,22, 23, 25
8-bits in length (256 unique
val ues) and Source ID parity. The
science instrument Source ID
specifications are defined in the
ST-1 CD-08 Uni que Appendi ces.
2.3 |INLCMOS Format Codes. The ground SMGT-
system shal | support the NI CM3S for nat 21,22, 23, 25
codes.
.3 NI CMOS Health and Safety. The Card
ground system shall support the I mpl ement at |
i mpl emrent ati on of NI CMOS operating on Pl an
constraints and restrictions during (SMO-1050)
real -time operations. The NI CMOS
operational constraints and
restrictions will be docunented in
SMO- 1020.
.3.1|NILCMOS Safing Steps. The ground SMGT-22, 23, 25
system shal |l support the inplenmentation
of NIl CMOS safi ng steps.
.3.2 NI CMOS Safing Procedures. The SMGT-22, 23, 25
ground system shal | support the
i npl ementation of NIl CMOS safi ng
pr ocedur es.
.3.3|NICMOS Limts. The ground system SMGT-22, 23, 25

E-12
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Science Instrument Configurations.
The ground system science systens
shal |l support all valid Science

I nstrument configurations prior to,
during, and foll owi ng SM2.

SMGT- 21

Dynam c Switch Capability. The
ground system m ssion systems shall
support a dynam c switch capability
to support all valid ORU OR
configurations and flight software
configurations prior to, during,
and foll owi ng SM2.

SMGT- 23, 27

Seven Possible Science Instrunments
in the Project Data Base. The
Project Data Base shall support
seven possi ble Science Instrunments:
Fai nt Object Camera (FOC), Faint
Obj ect Spectrograph (FOS), GHRS,
COSTAR, W de Field Planetary
Camera-1l (WPC-I11), STIS, and

NI CMOS.

SMGT -
21, 23, 24, 25,
27

ORI/ ORU and Flight Software in the
Project Data Base. The Project
Dat a Base shall contain all ORI/ ORU
and Flight Software in the Project
Data Base flight software data
necessary to support all valid
flight hardware and software
configurations that the HST may be
in prior to, during, and follow ng
SM2.

SMGT- 22, 23,
ALL H' W

Changing Flight Configuration.

The ground system and operations
supporting real-time operations
shall be able to complete the
change from one fli ght
configuration to another in no nore
than five m nutes.

SMGT -
21, 23, 27

Support Operational and Devel opnment

PDB. The ground system shall have
the capability to support an

operational and devel opment PDB f or
both flight operations and the SM.

SMGT- 21

E-13
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Processi ng Any Conmbi nati on of

ORUs/ ORI s. The ground system
shall provide for a transition from
processing Astrometry Engi neering
Data Processing (AEDP) data
containing the existing hardware to
any conbi nation of ORUs/ORIs within
five m nutes.

SMGT -
21,22, 23

Generating and Di splaying an
Integrated Timeline. The ground
system shall be capabl e of
generating and displaying an
integrated timeline of planned SM2
activities. It shall provide the
capability to replan and update the
timeline in the event of changes
made during the execution of the
SM2 within 30 m nutes.

SMGT- 23

Generating and Displaying a Graphic
Timeline. The ground system shall
be capabl e of generating and

di spl aying a graphic tinmeline
containing a combination of

exi sting hardware and ORU/ ORI s
during ground sinmul ations and on-
orbit SM2 activities.

SMGT- 22, 23

Verify All Phases of SM.

Sinmul ation capabilities shall be
provided to verify all phases of
SM2, including contingency
procedures, prior to |aunch.

SMGT -
21,22, 23

Verification of Ground Software.
Simul ation capabilities shall be
provided to verify ground software.

SMGT -
21,22, 23

Verification of Flight Software.
Sinmul ation capabilities shall be
provided to verify flight software.

SMGT -
21,22, 23

Verification of Command Sequences.
Sinmul ation capabilities shall be
provided to verify command
sequences.

SMGT- 21, 22,
23

E-14




SMR- 2043
Draft Rev 1

January 26, 1996

F. 2.

Verification of Operational
Procedures. Si mul ation
capabilities shall be provided to
verify operational procedures for

t he new ORUs/ ORlIs and existing
spacecraft subsystems prior to

| aunch and during normal operations
foll owi ng SM2.

SMGT- 21, 22,
23

F. 2.

Support Telemetry Responses for All

Conbi nati ons and Changeouts of
ORU/ ORI Confi gurations. The
ground sinmul ations shall have the
capability to support the PDB
defined telemetry responses for al
combi nati ons and changeouts of
ORU/ ORI configurations either by
software, firmware, or hardware
configuration.

SMGT-22, 23

F. 2.

HST Ground System Interfaces. The
HST ground system shall interface,
for both data and voice, with the
Vehi cl e Engi neering System Test
(VEST) facility, Simulations

Oper ations Control (SOC), HST

Si mul ator, ground and space

net wor ks, JSC, and KSC for test and
simul ations prior to | aunch.

| PA, ETE, PDT

F. 2.

Process 32 Kbps Engineering Data.
The ground system shall be able to
capture, collect, and process

conti nuous 32 kbps engineering data
during the Shuttle portion of the
SM2 for a m nimum of five days and
a possi ble maxi mum of ten days.

SMGT- 23, 27

F. 2.

Process for Trending. The ground
system shall be able to capture,
coll ect, and process for trending,
shuttl e Payl oad Programmabl e For mat
(PPF) and Calibrated Ancillary
System (CAS) thermal data during
the shuttle phase of the SM2.

SMGT- 22, 23

F. 2.

.1

1

SSR Start and Stop Sessions.

Management of SSR RAM shall include
mai nt ai ning i nformati on on the

start/stop sequences that have been
recorded, observation ID, and node.

SMGT -
22,28, 32

E- 15




SMR- 2043
Draft Rev 1

January 26, 1996

Anmount of SSR Data Recorded.
Management of SSR RAM shall include
mai nt ai ning i nformati on on the
total amount of data recorded.

SMGT -
22,28, 32

Time required for SSR Pl ayback
Management of SSR RAM shall include
mai ntai ning information on the
amount of time required for

pl ayback.

SMGT -
22,28, 32

Monitoring Bad SSR Menmory Areas.
The ground system shall provide
moni tori ng of bad SSR nmenory areas.

SMGT- 23, 32

I dentification of Bad SSR Menory
Ar eas. The ground system shall
provide identification of bad SSR
menory areas.

SMGT- 32

Mappi ng Out of Bad SSR Menory
Ar eas. The ground system shal
provi de mappi ng out of bad SSR
menory areas.

SMGT- 32

SSR Letter Code. The ground
system shall support the SSR
subsystem l etter code ‘D .

SMGT -
22,27, 32

SSR/ ESTR Swi tching Capability.

The PDB shall support a swi tching
capability between the current ESTR
configuration and the new SSR/ ESTR
configuration(s) in order for the
ground systemto properly identify
t he appropriate command and
telemetry interfaces.

SMGT -
22,23,27, 32

SSR Health and Safety. The ground
system shall support the

i mpl ement ati on of SSR operating
constraints and restrictions during
real -time operations and the

i mpl ement ati on of ground system
l[imts in order to protect the
unit(s) from damage.

Card

| mpl ement at i
on Pl an
(SMO- 1050)

.1

1

Initialization Mode. The ground
system shall support the

i mpl ementation of real-tine
commandi ng capability to support
the Initializati on Mode (power on).

SMGT- 34

E- 16
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Sel ect Motor 1 or 2. The ground
system shall support the

i mpl ementation of real-time
commandi ng capability to support
sel ecting notor 1 or 2.

SMGT- 34

Change Motor Direction. The
ground system shall support the

i mpl ementation of real-tinme
commandi ng capability to support
changing motor direction forward to
reverse or reverse to forward.

SMGT- 34

Movi ng Fold Flat 3 (FF3). The
ground system shall support the

i mpl ementation of real-tinme
commandi ng capability to support
moving Fold Flat 3 (FF3) n steps in
the same direction as previous
notion.

SMGT- 34

Movi ng FF3 (After a Motor Direction

Change) . The ground system shal
support the inplementation of real-
time commandi ng capability to
support moving Fold Flat 3 (FF3) n
steps following a command not or
direction change.

SMGT- 34

Moni t or FF3 Moves. The ground

system shall support software to
noni t or nmoves of the FF3.

SMGT- 34

Process FGS S-Curve Data. The
ground system shall support
software to process FGS S-curve
dat a.

SMGT- 23

Conpute Mechani sm Mot or Steps.

The ground system shall support
software to compute predicted
actuator mechani sm notor steps
versus the processed S-curve data.

SMGT- 34

FGS AMS Command and Telenetry

| dentifiers. The ground system
shal |l support the unique command
and telemetry identifiers defined
for the FGS.

SMGT- 34
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FGS AMS Health and Safety. The
ground system shall support the

i mpl ement ati on of FGS AMS operating
constraints and restrictions during
real -time operations. The FGS AMS
operating constraints and
restrictions will be documented in
SMO- 1020.

Card

| mpl ement at i
on Pl an
(SMO-1050)

FGS AMS Safing Procedures. The
ground system shall support the
i mpl ementati on of FGS AMS safing
procedur es.

SMGT- 34

FGS AMS Limts. The ground system
shall support the implementation of
FGS AMS |imts.

SMGT- 34

STI' S Engi neering Data Managenent.
The ground system shall support the
recei pt, processing, analysis, and
archiving of all STI'S engineering
telemetry formats

SMGT- 21, 24

STI S Sci ence Dat a.
system shal | support the receipt,
processi ng, analysis, and archiving of
all STIS science data.

The ground

SMGT- 21, 22, 24

STI'S Di agnosti c Engi neering Data.
The ground system shall support the
recei pt, processing, analysis, and
archiving of all STIS diagnostic

engi neeri ng dat a.

SMGT- 21, 24

STIS Menmory dunp Data. The ground
system shal |l support the receipt,
processi ng, analysis, and archiving of
all STIS nenory dunp dat a.

SMGT- 21, 22, 24

NI CMOS Engi neering Data Managenent .
The ground system shall support the
recei pt, processing, analysis, and
archiving of all N CMOS engi neering
telenetry formats

SMGT- 21, 23, 25

NI CMOS Sci ence Dat a. The ground
system shal |l support the receipt,
processi ng, analysis, and archiving of
all N CMOS sci ence dat a.

SMGT-
21, 22, 23, 25

NI CMOS Di agnostic Engi neering Data.
The ground system shall support the
recei pt, processing, analysis, and
archiving of all N CMOS di agnostic

engi neeri ng dat a.

SMGT- 21, 23, 25
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F.2.1.4.2.2.3|NICMOS Menmory Dunp Dat a. The SMGT -
ground system shall support the receipt, |21, 22, 23,25
processi ng, analysis, and archiving of
all N CMOS nenory dunp dat a.

F.2.1.4.3.1.1 |Recei pt, Processing, Analysis, and |SMGT-
Archi vi ng of SSR Engi neeri ng 22,23,27, 32

Tel emetry Dat a. The ground system
shall support the receipt,
processi ng, analysis, and archiving
of all engineering telemetry data
produced by the various scientific
instruments, OTA, and SSM hardwar e

t hat has been recorded to the SSR
har dware and subsequently played
back to the ground.

F.2.1.4.3.1.2

Identifying ESTR and SSR Pl aybacks
of Engineering Telemetry Data.

The ground system shall be capabl e
of uniquely identifying ESTR and
SSR pl aybacks of all engineering
telenmetry data.

SMGT- 22

F.2.1.4.3.1.3

Forward and Reversed Order

Engi neering Telemetry Dat a. The

ground system shall be capabl e of

handling all engineering telemetry
data in both forward and reversed

order.

SMGT -
22,23,27, 32

F.2.1.4.3.1. 4

Processing Bit Stuffed And Non-Bi't
Stuffed Engi neering Dat a. The
ground system shall be capabl e of
processing both bit stuffed and
non-bit stuffed engi neering data.

SMGT- 22, 32

F.2.1.4.3.1.5

Retransm tting SSR Engi neering

Dat a. The ground system shall be
capabl e of determ ning the need for
and retransm tting bl ocks of

engi neering data in the event
data |l oss during the initial

transm ssion.

of

SMGT- 22, 32
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F.2.1.4.3.2.1

Recei pt, Processing, Analysis, and
Archiving of SSR Science Menory
Dunps. The ground system shal
support the receipt, processing,
anal ysis, and archiving of al
science menmory dunmps produced by

t he various scientific instruments,
OTA, and SSM hardware that has been
recorded to the SSR hardware and
subsequently played back to the
ground.

SMGT -
22,23, 32

F.2.1.4.3.2.2

Identifying ESTR and SSR Pl aybacks
of Science Menory Dunps. The
ground system shall be capabl e of
uni quely identifying ESTR and SSR
pl aybacks of science menmory dunp
dat a.

SMGT -
22,23, 32

F.2.1.4.3.2.3

Forward and Reversed Order Science
Menory Dunp Dat a. The ground
system shall be capabl e of handling
science menmory dump data both
forward and reversed order.

SMGT -
22, 23, 32

F.2.1.4.3.2.4

Processing Bit Stuffed And Non-Bi't
Stuffed Science Menory Dunp Dat a.
The ground system shall be capable
of processing both bit stuffed and
non-bit stuffed science menory dunp
dat a.

SMGT -
22,23, 32

F.2.1.4.3.2.5

Retransmtting SSR Science Menory
Dunp Dat a. The ground system
shal | be capable of determ ning the
need for and retransmtting bl ocks
of SSR science menory dunp data in
t he event of data l|oss during the
initial transm ssion.

SMGT -
22, 23, 32

F.2.1.4.3.3

SSR Di agnosti c Dat a. The ground
system shall support the receipt,
processi ng, analysis, and archiving
of all SSR diagnostic data

transm tted through the engineering
tel enetry.

SMGT -
22,23, 32
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F.2.1.5

Ground System Verification. All
ground system el enents shall be
acceptance tested to ensure conpliance
with Level 111 and IV requirenents to
support HST operations and SM2
activities prior to, during, and
follow ng SM. Acceptance testing
activities shall include
verification of all new
capabilities, integration of new
capabilities with existing
capabilities, and regression
testing to insure that existing
capabilities have not been
comprom sed by the addition of
capabilities.

new

HSTOMS | TAV
Pl an SMR-
1041

F.2.2.1.1.1

NSSC-1 Flight Software Switching.
The NSSC-1 Fl i ght Software system
shal | support switching to an instrunent
configuration within specified servicing
m SSi on par aneters.

SMGT -
24, 25, 27

F.2.2.1.1.2

NSSC-1 Support For Five of the
Seven Possible Sls. The NSSC1 FSW
system shall be able to support five of
t he seven possible Sls, i.e. FOC, FGCS5,
GHRS, COSTAR, WFPC-11, STIS, and N CMOS.

SMGT -
24, 25, 27

F.2.2.1.1.3

NSSC-1 Flight Software Support for
Normal Science Operations and SM2
Operati ons. The NSSC-1 Fl i ght
Sof t ware shall be able to support the
transitions fromnormal science
operations to SM2 operations and back to
sci ence operations.

SMGT- 27

F.2.2.1.1.4

Acceptance Testing of the NSSC-1
Fl i ght Software. Accept ance testing
of the NSSC-1 Flight Software shal
include testing of all new software, as
well as integration tests and regression
tests on the NSSC-1 Flight software for
proper operation.

NSSC- |
Accept ance
Test Report
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NSSC-1 Processing of STIS

Engi neering Data Itens. The NSSC 1
FSWshal | have engineering data itens
from a selectable table checked agai nst
their associated limts, and when an
engi neering data itemis out of
[imts for a consecutive nunber of

times, the STIS safing sequence shall be
i ssued by the NSSC-1

SMGT- 22

NSSC-1 Processi ng of Take-Dat a-Fl ag
to STIS. The NSSCG-1 FSWshall retrieve
and forward the HST Take-Data-Flag to
STI S.

SMGT- 22

NSSC-1 Processing of STIS Requests
for Small Angl e Maneuvers. The
NSSC-1 Fl i ght Software shall process
and respond to STIS requests for snall
angl e naneuvers.

SMGT- 22

. 3.2

NSSC-1 Processing of STIS Requests
for Executive Status Buffer
Messages. The NSSC-1 Flight Software
shal | process and respond to STIS
requests to post nessages in NSSC 1
Executive Status Buffer

SMGT- 22

.3.3

NSSC-1 Processing of STIS Requests
to Suspend or Safe. The NSSC- 1

FI i ght Software shall process and
respond to requests to command STISto a
safe or to a suspend state.

SMGT- 22

NSSC-1 Processing of STIS I nput
Buffer Dat a. The NSSC-1 Fl i ght
Sof t war e shall process STIS input
buffer data fields into nornal relative
ti e commands.

SMGT- 22, 24

NSSC-1 Processi ng of NI CMOS

Engi neering Data Itens. The NSSC 1
Fl i ght Software shall have engi neering
data itens froma selected table checked
against their associated limts, and
when an engi neering data itemis out
of limts a consecutive nunber of tines,
the NI CMOS safing sequence shall be

i ssued by the NSSC-1.

SMGT- 22
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.3.1

NSSC-1 Processi ng of NI CMOS

Requests for Small Angl e Maneuvers.

The NSSC-1 Fl i ght Software shall
process and respond to NI CMOS requests
for small angl e maneuvers.

SMGT- 22

.3.2

NSSC-1 Processi ng of NI CMOS

Reguests for Executive Status

Buffer Messages. The NSSC-1 Fl i ght

Sof tware shall process and respond to
NIl CMOS requests to post nessages in
NSSC-1 Executive Status Buffer

SMGT- 22

.3.3

NSSC-1 Processi ng of NI CMOS
Requests to Suspend or Safe. The
NSSC-1 Fl i ght Software shall process
and respond to requests to conmmand
NICMOS to a safe or to a suspend st ate.

SMGT- 22

NSSC-1 Processing of NI CMOS | nput
Buffer Dat a. The NSSC-1 Fl i ght
Sof t war e shall process NI CMOS i nput
buffer data fields into nornal relative
ti me commands.

SMGT- 22, 25

Acceptance testing of the SSM
Fl i ght Software. Accept ance testing
of the SSM Fl i ght Software shall
include testing of all new software, as
well as integration tests and regression
tests on the SSM Fl i ght software for
proper operation.

SM2 FSW
Versi on Test
Report

SSM Flight Software System Support
for Safing. The SSM Fl i ght

Sof t war e system shall support the
proper safing of the existing payl oad
and the STIS and NI CMOS i nstrunments upon
installation such that safenode
protection is always available for the
correct conpl enent of instrunents.

SMGT- 24, 25

SSM Fl i ght Software Support of
Timeline Activities. The SSM
FI i ght Software shall provide the
capability through stored program
command macros to pre-configure the
flight software and performti me-
critical command activities in
support of tineline activities.

SMGT- 23, 27
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F.2.2.2.5

SSM Fli ght Software Support for SSR
Safi ng. The SSM Fl i ght Software
shal |l support the proper safing of
t he SSRs upon installation such

t hat the safenpde protection is

al ways avail able. Provisions in
the safing design and the SSR
hardware design shall be made to
allow for placing the SSR(s) in a
standby mode vice power off since
SSR RAM is volatile and | oss of
power would result in |oss of

engi neering and/ or science data.

SMGT- 32

F.2.2.2.6

SSM Fl i ght Software Support for
Verification of SSR Health and

Saf ety and Schedul i ng of
Activities. The SSM Fl i ght
Software shall support the command
and telemetry interfaces between
the SSM and the SI Flight conputers
necessary for proper scheduling of
activities and verification of the
health and safety of the SSR(s).

SMGT- 22, 32

F.2.2.2.7

SSM Flight Software Support for
Serial Digital Sync Pulse to the
SSR. The SSM Fl i ght Software
shall provide a serial digital sync
pul se to the SSR for
synchroni zati on of SSR telemetry
output. This sync pulse may be
vari ed based on the telemetry
format to allow for output of the
SSR di agnhosti c data.

SMGT -
22,27, 32

F.2.2.2.8

SSR and ESTR Commandi ng of Science
Records. The SSM Flight Software
shall accommdate the differences
bet ween the SSR and the ESTR in
conmandi ng of science records.

SMGT -
22,27, 32

F.2.2.2.9

SSM Fli ght Software Support for
Normal Science Operations and SM2
Operati ons. The SSM Fl i ght
Software shall be able to support
the transitions from normal science
operations to SM2 operations and
back to science operations.

SMGT- 23

F.2.2.2.10

SSM Fl i ght Software Support for
Gyro Configurations. The SSM
FI'i ght Software shall support

nom nal configuration |oads for al
possi bl e gyro configurations.

SMGT- 23
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F.2.3.1 Oper ational Procedures. Qper ati onal | SMGT-23 Al |
procedures shall be developed to allow |Hardware
repl acenent flight hardware to be
subjected to aliveness and functi onal
tests as soon after installation on the
HST as possible. The procedures
shall permt the aliveness test to
be completed within the same EVA
period and the functional test
within the next sl eep period.

F.2.3.2 Normal Sci ence Operations. Nornmal SMGT- 23
operations of the HST shall not be
interrupted before the SM2 has
successfully launched. Planning and
execution of the HST science
m ssion shall continue in case of
| aunch del ays for any reason.

F.2.3.3 Command Bl ocks in Operational SMGT- 23, 28
Procedures. Al | operational Al'l Hardware
procedures w thout exception shall be
conposed entirely of command bl ocks that
have been verified either by analysis,
simul ations, and/or w th actual
har dwar e.

F.2.4.1.1 Verification of Ground and Flight 0&GS
Soft ware Functi ons. A test and Oper ati ons
sinul ati ons programshall be devel oped |Test Pl an
and i npl emented which verifies the [SMR-2043
O&GS Project's readi ness to support |[SM2 Training
t he verification of existing and new and _
ground systemand flight software Simul ation
functions. Pl an SMR-

2070

HSTOMS | TAV
Pl an SMR-
1041

F.2.4.1.2 Verification of SM2 Timelines and 0O&GS
Oper ational Procedures. A test and |Operations
sinul ati ons programshall be devel oped |Test Pl an
and i mpl emented which verifies the [SMR-2043

O&GS Project's readiness to support
the verification of all SM2 tinelines
and operational procedures before being
basel i ned as part of the operationa
procedure. All key operational
procedures, tinelines, and
sequences intended to be used after
HST rel ease from the Shuttle shal
be verified before | aunch.

SM2 Trai ni ng
and

Si nmul ati on
Pl an SMR-
2070

HSTOMS | TAV
Pl an SMR-
1041
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F.2.4.1.3 Verification of Conpatibility. A |0&GS
test and simul ati ons program shall be Oper ati ons
devel oped and i nmpl ement ed which Test Pl an
verifies the O&GS Project's SMR- 2043
readi ness to support the SM2 Tr ai ni ng
verification of conpatibility across and
ground system flight system flight Si mul ati on
hardware, and SM2 tinelines and Pl an SMR-
oper ati onal procedures. 2070
HSTOMS | TAV
Pl an SMR-
1041
F.2.4.1.4 Verification of Ground/ Space &GS
Net wor k Operational Interfaces. A |Operations
test and simul ations programshall be Test Pl an
devel oped and i npl emented which SMR- 2043
verifies the O&GS Project's SM2 Trai ni ng
readi ness to support the verification|and
of all ground/space network operational |Simulation
i nterfaces supporting SM. Pl an SMR-
2070
HSTOMS | TAV
Pl an SMR-
1041
F.2.4.1.5 Verification of Voice and Data 0&GS
Conmmuni cati ons. A test and Oper ati ons
si mul ations program shall be devel oped |Test Plan
and i mpl emented which verifies the [SMR-2043
0&GS Project's readi ness to support [SM2 Training
the verification of all voice and data |and _
conmuni cati ons between the facilities Simul ati on
and centers supporting SM. Pl an SMR-
2070
HSTOMS | TAV
Pl an SMR-
1041
F.2.4.2.1 Certification of All New Command

and Telemetry Itens. The Project

Dat abase shall only contain verified
and certified conmand and tel enetry
itens for SM2 either by anal ysis,

simul ations, and/or with the new flight
hardware (during ground test
activities) before being used for
flight operations. Verification with
flight hardware shall include
actual issuance of telemetered
informati on by the m ssion
operations ground system
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F.2.4.2.2

Certification of All New Conmmand
Sequences. The Project Database
shall only contain verified and
certified sequences for SM.

PDB certification shall include all new
conmand sequences for SM 2.

F.2.4.3

CARD | npl enentation Plan (SMO
1050). A CARD | npl enent ati on Pl an
(SMO- 1050) shall be devel oped and

i npl enent ed which verifies conpliance
with all CARD itens.

Car d

| mpl ement at i
on Pl an
(SMO- 1050)
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F.2.5

OBSERVATORY VERI FI CATI ON

The Servicing M ssion Observatory
Verification (SMOV) period starts
when the HST is released fromthe
Orbiter and enconpasses those
activities required to re-enable
science observing with the HST.
The goal of this programis to
safely and quickly return HST to
normal science operations with
specific on-orbit checkout planned
only for those subsystens and

i nstrument packages directly
affected by servicing. Those
subsystems and capabilities that
are not expected to be affected by
servicing will be exam ned by the
SMOV Pl aning Team with conti ngency
pl ans and observati ons devel oped
for system | evel or critical path
activities in the event that the
assumed capabilities are not
avai |l abl e.

During the SMOV period there will
be no planned, unnecessary
exercising of the instruments and
subsystems (*i.e., activation of
modes not planned for use in normal
operation) which specifically
precludes activities such as
switching to redundant signal paths
or activation of fail-safe

mechani sms to verify that they
work. As nmuch as possi bl e,

engi neering requirements will be
verified by nonitoring and trend
anal ysis of otherw se-notivated
activities

SMOV Pl an
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